Na(+)-permeable channels induced by maitotoxin in guinea-pig single ventricular cells.
The characteristics of maitotoxin-induced single channel currents were studied in guinea-pig single ventricular cells using the cell-attached or inside-out configuration of the patch clamp. When the patch electrode was filled with normal Tyrode solution containing 10 nM maitotoxin, elementary currents flowing through the single channel were observed in the cell-attached patch. The amplitude of the single channel current at the resting potential was 1.6 +/- 0.1 pA. The current-voltage relation of the current was linear and the single channel conductance was 16.0 +/- 0.9 pS. The distribution of open times was fitted by a single exponential function (decay time constant: 27 ms), while that of closed times was fitted by the sum of two exponential functions (decay time constants: 1.6 and 34 ms). When the electrode solution was filled with the Ca(2+)-free Tyrode solution, maitotoxin also induced single channel currents with parameters similar to those in the normal Tyrode solution. Under inside-out patch clamp conditions and in 150 mM Na+ solution on both sides of the patch membrane, maitotoxin also induced single channel currents. Choline+ could not substitute for Na+. These results indicate that maitotoxin induces single ionic channels irrespective of the presence or absence of Ca2+ and that the charge carrier of the single channel current is Na+ rather than Ca2+. The increase in Na+ permeability through maitotoxin-induced channels may be possibly responsible for its biological actions.